ZmPGIP3 Gene Encodes a Polygalacturonase-Inhibiting Protein that Enhances Resistance to Sheath Blight in Rice.
Plant polygalacturonase-inhibiting protein (PGIP) is a structural protein that can specifically recognize and bind to fungal polygalacturonase (PG). PGIP plays an important role in plant antifungal activity. In this study, a maize PGIP gene, namely ZmPGIP3, was cloned and characterized. Agarose diffusion assay suggested that ZmPGIP3 could inhibit the activity of PG. ZmPGIP3 expression was significantly induced by wounding, Rhizoctonia solani infection, jasmonate, and salicylic acid. ZmPGIP3 might be related to disease resistance. The gene encoding ZmPGIP3 was posed under the control of the ubiquitin promoter and constitutively expressed in transgenic rice. In an R. solani infection assay, ZmPGIP3 transgenic rice was more resistant to sheath blight than the wild-type rice regardless of the inoculated plant part (leaves or sheaths). Digital gene expression analysis indicated that the expression of some rice PGIP genes significantly increased in ZmPGIP3 transgenic rice, suggesting that ZmPGIP3 might activate the expression of some rice PGIP genes to resist sheath blight. Our investigation of the agronomic traits of ZmPGIP3 transgenic rice showed that ZmPGIP3 overexpression in rice did not show any detrimental phenotypic or agronomic effect. ZmPGIP3 is a promising candidate gene in the transgenic breeding for sheath blight resistance and crop improvement.